Abstract. The paper presents observations and light curve solutions of the eclipsing stars CSS J075205.6+381909 and NSVS 691550. As a result their initial epochs were determined. The target periods turned out almost equal to the previous values. We found that NSVS 691550 is overcontact system whose components are close in temperature while CSS J075205.6+381909 has almost contact configuration and temperature difference of its components is around 2000 K. Both targets undergo partial eclipses. Their stellar components seem to obey the relations mass-temperature of MS stars.
Introduction
Most of the W UMa stars consisting of solar-type components have orbital periods within 0.25 d < P < 0.7 d. They are recognized by continuous brightness variations and nearly equal minima depth. The short orbital periods of these binaries mean small orbits and synchronized rotation and orbital revolution.
The investigation of the contact binary systems is important for the modern astrophysics because they are natural laboratories for study of the late stage of the stellar evolution connected with the processes of mass and angular momentum loss, merging or fusion of the stars (Martin et al., 2011) .
The huge surveys ROTSE, MACHO, ASAS, Super WASP, Catalina, Kepler increased significantly the number of stars classified as W UMa type but small part of them are studied in details.
This paper presents our follow-up photometric observations of two W UMa stars, CSS J075205.6+381909 (further CSS 0752+38) and NSVS 691550, and their modeling. Table 1 presents the coordinates of our targets and available preliminary information for their light variability from VSX database (www.aavso.org/vsx/).
Observations
Our CCD photometric observations of the targets in Sloan g ′ , i ′ bands were carried out at Rozhen Observatory with the 30-cm Ritchey Chretien Astrograph (located into the IRIDA South dome) using CCD camera ATIK 4000M (2048 × 2048 pixels, 7.4 µm/pixel, field of view 40 x 40 arcmin). Information for our observations is presented in Table 2 . Table 4 . Parameters of variability of the targets according to the Rozhen data The photometric data were reduced by AIP4WIN2.0 (Berry, Burnell 2006) . We performed aperture ensemble photometry with the software VPHOT using more than eight standard stars in the observed field of each target. Table 3 presents their coordinates and magnitudes from the catalogue UCAC4 (Zacharias et al., 2013) .
We performed periodogram analysis of our data by the software PerSea. It led to determination of initial epochs of the targets (Table 4) while the periods turned out almost equal to the previous values (Table 1 ). The amplitudes of variability of our observations (Table 4) are considerably larger than the preliminary values (Table 1) . This is a result of higher precision of Rozhen observations. 
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Light curve solutions
We carried out the modeling of our data by the package PHOEBE ( It is appropriate for our task because allows to model data in various filters, including Sloan ones. The observational data (Fig. 1) show that our targets are contact systems. That is why we modelled them using the mode "Overcontact binary not in thermal contact". The target temperatures T m were determined in advance (Table 4) on the basis of their infrared color indices (J-K) from the 2MASS catalog and the calibration color-temperature of Tokunaga (2000) .
The procedure of the light curve solutions consists of several steps. Firstly, we adopted primary temperature T 1 = T m and assumed that the stellar components are MS stars. Then we calculated initial (approximate) values of secondary temperature T 2 , mass ratio q, relative stellar radii r 1 and r 2 , based on the empirical relation of MS stars (Ivanov et al. 2010):
Further we searched for best fit varying: T 2 and q around their initial values; orbital inclination i in the range 60-90 • (appropriate for eclipsing stars); potentials Ω 1,2 in such way that the ratio r 1 /r 2 to correspond to the initial value k. We adopted coefficients of gravity brightening 0.32 and reflection effect 0.5 appropriate for late stars (Table 4 ). The limb-darkening coefficients were chosen according to the tables of Van Hamme (1993).
After reaching the best solution (corresponding to the minimum of χ 2 ) we adjusted the stellar temperatures T 1 and T 2 around the value T m by the formulae (Kjurkchieva & Vasileva 2015)
where the quantities c = l 2 /l 1 (the ratio of the relative luminosities of the stellar components) and ∆T = T m − T 2 are determined from the PHOEBE solution. Although PHOEBE works with potentials, it gives a possibility to calculate directly all values (polar, point, side, and back) of the relative radius r i = R i /a of each component (R i is linear radius and a is orbital separation). Moreover, PHOEBE yields as output parameters bolometric magnitudes M i bol of the two components in conditional units (when radial velocity data are not available). But their difference M 2 bol − M 1 bol determines the true luminosity
The formal PHOEBE errors of the fitted parameters were unreasonably small. That is why we estimated the parameter errors manually based on the following rule (Dimitrov & Kjurkchieva 2017) . The error of parameter b corresponded to that deviation ∆b from its final value b f for which the mean residuals increase by 3σ (σ is the mean photometric error of the target). Table 5 contains the final values of the fitted stellar parameters and their uncertainties: inclination i ; mass ratio q; potentials Ω 1,2 ; secondary temperature T 2 . Table 6 exhibits the calculated parameters: stellar temperatures T f 1,2 ; relative stellar radii r 1,2 (back values); ratio of relative stellar luminosities l 2 /l 1 . Their errors are determined from the uncertainties of fitted parameters used for their calculation.
The synthetic curves corresponding to the parameters of our light curve solutions are shown in Fig. 1 as continuous lines while Figure 2 exhibits 3D configurations of the targets. Table 7 shows the parameters (latitude β, longitude λ, angular size α and temperature factor κ = T sp /T st ) of the spots which were necessary to reproduce the light curve asymmetries.
Analysis of the results
The analysis of the light curve solutions led us to several conclusions.
(a) NSVS 691550 is overcontact system while CSS 0752+38 is almost contact binary (Fig. 2) .
(b) The components of CSS 0752+38 and NSVS 691550 are F -K stars.
(c) The difference between the component temperatures of the overcontact system is around 300 K, while that of CSS 0752+38 reaches almost 2000 K.
(d) The two targets undergo partial eclipses.
(e) The mass ratio of NSVS 691550 is near 0.84 while that of CSS 0752+38 is 0.35. This result means that the stellar components of our targets almost obey the relations mass-temperature of MS stars.
(f) Light curve asymmetries of the targets were reproduced by cool spots on their primary components.
